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TESTING RESPIRATORY PROTECTIVE EQUIPMENT FOR APPROVALE/ 
By H, H, Schrenk2/ 
INTRODUCTION 


The purpose of respiratory protective equipment is to prevent the 
inhalation of harmful or objectionable atmospheres, Although constituents 
or contaminants that may render an atmosphere irrespiraole or objectionable 
are numerous, they may be classified broadly as follows: 


I, Gascous substances, 


A, Toxic. 
B. Inert (oxygen deficiency). 


II, Particulate matter (dispersoids). 
A. a 


a. Dust (formed by disintegration), 
be Fume (formed dy condensation). 


ae Mist (formed by disintegration). 
be. Fog (formed by condensation). 


The contaminants have been divided into two main groups on the basis 
of their physical state, that is, whether gaseous or particulate matter, 
The gaseous substances have been divided into two subgroups on the basis 
of physiological action, that is, whether toxic or inert, The toxic or 
poisonous contaminants may produce harmful or objectionable response in 
relatively low concentrations, whereas the inert substances produce un- 
desirable effects primarily by displacement of oxygen, 


1/ The Bureau of Mines will welcome reprinting of this naper, provided the 
following footnote acknowledgment is used: "Reprinted from Bureau of 
Mines Information Circular I, ©. 7130. Presented at annual meeting of 

_ American Institute of Mining and Metallurgical’ Engineers, New York, 
N. Y., February 12-15, 1940, — 
2/ Chicf chemist, Health Division, Bureau of Mines, Pittsburgh, Pa. 
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The particulate contaminants have been divided into two main groups. 
on the basis of physicrl state, namely, wiether liquid or solid. These 
proups have been divided into two sv» zrouns, each depending on the method 
of formation, Solid particles formed by @isintegroation nrocesses, such 
as blasting, grinding, crushing, anc drilling, are crxlled "dust"; solid _ 
particles formed by cordensation of vapor such as 2.ad oxide from burniag ~~ 
lead ara called "fume", Liquid particles formed by disintegration, as 
in spraying, are called "mists and liquid warticles formed by condensation, 
such as water vapor, are called "foe", oo 


KINDS Of RESPIRATORY PROTSOTIVS EQUIPMENT 


Numerous devices, generally for soma specific application, have been 
developed to protect ageinst the various kinds and combinations of atmos- 
pheric contaminants, <Althouzhn these devices have been named in an unrelated 
manner their fundamental operatinz characteristics are so similar that they 
may be classified broacly as follows: 


I, Contaminant-removing (eir-purifyins) respirators or masks. 


A. Gas resvirators or masks (ordinarily designated cas masks). 
B, Dispersoid respirators (dust, fume, mist, and fog respirators). 


II, Atmosphere-surplying resviratory eauipment. 


A, Self-contained type (oxygen oreathine-anparatus). 
B. Hose type (supmlied-air respirators - hose masks, airline 
respirators, and abrasive Dlasting helmots, hoods and masics). 


The respiratory equipment has been divided into two main grouns = 
those affording vrotection by removal or conversion of contaminants and 
those affording protection by surplring 2 respiraole atmospnere from an 
uncontaminated source. 


Contaminant—-Removinzg Respiratory Equipment 


Respiratory equipment designed to remove contaminants may be con- 
sidered as air-purifying or contaminant-removing dovices. Such equipment 
may be divided into two subgroups, one for gaseous contaminants and the 
other for particulate matter (dust, fume, mist, and fog) which may be re— 
ferred to collectively as "dispersoids," Gaseous contaminants are removed 
by chemical or physical means, such as oxidation, neutralization, or ad- 
sorption. Dispersoids are removed apparently ody sievine, impingement, 
electrostatic charge, and other phenomena, 


Atmosphere-Suvplying Respiratory Equipment 


Respiratory equipment or devices that furnish the wearer with a 
respirable atmosphere from a source independent of the wearer's immediate 
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atmospheric environment have been atvided into two suodgroups =~ a self- | 
contained type, in which the supyly of oxrgen (or material from which the ’ 
oxygen can be’ sencrated) is carried by the wearor; and a nose type, in which ~ 
the wearer may obtain air from an uncontaminated source through a hose or tube. 


BRIEF HISTORY OF DEVELOPMSIT OF 
RESPIRATORY EQUIPMENT 


Respiratory equipment and devices apparently originated in ancient: ... 
times, and some medium for filtering out dust probably was tke first step 
in their development. The use of loose bladder skins over the fac3: to pro— . 
tect against the inhalation of vermilion dust was described by Pliny the 
Elder (23-79 A. D.), and the employment of fibrous materials to prevent 
inhalation of dust generated in mining operations was mentioned by 4zricola 
in tne sixteenth century. 


The use of a hose or tube to furnish fresh air to divers is also of 
ancient origin, Bellows were emploved as early as the beginning of the 
seventeenth century as a source of a positive pressure of air for diving. 


These two tyres of devices apnareutly were the only ones available 
until comparatively recent times, It is interesting to note, however, that 
the two types represent the two fundamental methods that have been used in 
the development of respiratory equipment, namely, removing contaminants and 
supplying resoirable atmospheres, 


Oxygen breathing-apparatus and gas masks were develoned about the middle 
of the ninetédcnth century. The orygen treathing-apparatus introduced into 
the United Sitrtes from Europe about 1907 or 1°08 cane into wide use with 
the creation of the Bureau of Mines in 1910, and the gas mask had its real 
development during the World War of 191l-18, Interest in respiratory pro- 
tective devices for industrial use was renewod after the war, and many im-~ 
provements vere made. In the last few years there has been a maried in- 
crease in interest in resvirators, probably because of the emphusis that 
has been placed on industrial hygiene, anc acnin marked improvements have 
been made, 


APPROVAL TESTING OF RESPIRATORY EQUIPMENT 
BY THe BUREAU OF itINES 


The Bureau of Mines, since its creation in 1910, has worked with 
equipment for giving respiratory protection arainst harmful atmospheres. 
There was a dcfinite need for such equinment for use in dangerous mine atmos- 
pheres, particvlariy those created by mine fires and explosions. Owing to 
the fact that frequently these atmospheres were dsricient in oxygen, it was 
necessary to furnish a peyvson enterinz such on atmosphere with air or oxygen 
from another source, As the oxyren breathinre-anparatus appeared to fit these 
needs very well, work was begun first on this equirment, which eventually 
led to the development of Americen tynes of this device, 
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Because of its exnerience with anparatus for protecting against toxic 
gases, the Bureau of Mines was asstmmed tze probvlem of develionving a military 
mask for the American coldiers durins the last war, After the war the 
Buresu continued work on gas masks becruse of the cbvious possibilities of 


modifying them for protection agzinst cas hazarés in the mining and allied 
industries, 


To promote the develepment andi manufacture cf respiratory equipment 
of kmown good quality, the Bureau cf Mines preparod what it considered to 
be mininum requirenents for safe and duracdle equipment and devised methods 
for testing the devices for cowom: yA these requivemcnts, A schedule 
for testing oxygen breathing-apporatus2/ was issued March 5, Wye and was 

.. followed on Mey 22, 1919, by a schedule for testing ges mesks, The first 
oxygen breathing-epnaratus was apnvoved January 15, 1929, and the first 
gas mask April 10, 1920, 


Following work with fas masks, the Suirecu turned its attention to the 
present hose mask, This device was designed to give protection ageinst 
high concentrations of frases and vanors or a deficiency of oxyfen (for 
which the gas mask is inetfective) and at the samo time +o be lighter, 
simnler, and cheaper than self-contaied oxreu bDreathing-anparatis, The 
device was needea not so mucn for ercro-ency as for routine purposes, such 
as entcring manholes, tanker compartuonts, gasoline tankc, and other con= 
rincd spaces that wore relatively short distances from a source oF res- 
piratle air, A echcduie2/ for testinz this type of device for epnroval 
was issued April 23, 1927, and the first approvel was granted May 29, 1929- 


Considerable wort wes dore tr tna Bureau of Mines on tisversoid (dust 
dg P ot 9 
fune, nist, and fog) resviraters during 1°25 anc eke ae further work 
3 e - - —\ ad : 
wes: CS2e° in 190525 19445 ant 19%4.. As spore scoot le for dovices of 


3] Eureau of Mines, Procedure for Establisning a List of Permissi>le Seif- 
Contained Mine Rescue Breathing-Apparatus, Fees, Character of Tests, 
and Conditions Under Which Hine Rescue Breathing Apparatus Will Be | 
Tested: Sched, 13, March 5, 192%, 13 poe: Schod. 134 (revision of 
Sched. 13), January 21, 1930, 12 np., Sched. 153 (revision of Scaed. 
134), August 12, 1935, 12 pope | 

L/ Bureau of Mines, Procedure for Establishing a List of Permissible Gas. 
Masks, Fees, Cuaracter of Tests, and Conditions Under Which Gas Masks 
Will Be Tested: Sched, 14, May 22, 1919, 13 poe; Supplement to Sched. 
14, January 6, 1920, 4 pp; Sched. 14A (revision of Sched. 14), August 
25, 1923, 15 ppe; Sched, 1B (revision of Sched. 14A), Auguet 7, 1930, 
13 mpe; Sched. LHC (revision of Sched, 14B), August 20, 1934, 17 ppe; 
Sched. LYD (revision of Sched, 140), May 9, 1935, 17 pp. . 

Bureau of Mines, Procedure for Testins Hose Masks for Permissibilitys 

Schedule 19, April 28, 1927, &S pres Suvplement to Schedule 19, August 20, 

1934, 3 ppe3 Procedure for Testing Supplied-Air Respirators for Permis- 

sibility: Schedule 194 (revision of Schedule 19 and Supplement, en- — 

larged to include special hose masks witnent blowers, air-line respira- 
tors, and abrasive blasting helmets, hoods, or nals), August 9, 1937, 

ol e ‘ . , 

6/ ee of Mines, Procedure for Testing Filtor-Tyne Dust, Fume, and 
Mist Respirators for Permissibility: Sched, 21, August 20, 1934, 14 pp. 
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this tyne was issued August 20, 1934, and the first respirator vas approved 
January 7, 1935, Because of the increascd intercst in respiratory protective 
devices, the Bureau enlerged its schedule for testing hose masks to include 
all types of supolied-air respirators, that is, hose masks, air-line respira- 
tors, and abrasive blasting helmets, hoods, and masks, This revised and 
enlarged schedule was issued in August 1937. The first type-C supplied~ 

air resvirator (air-Line respirator) w2s approved July 15, 1938, and the 
first type-C CE abrasive blesting res penruee (abrasive blasting mask) also 
was approved July 15, 1938, 


Basic Cons siderations end penetra! Requirenents 


Certain basic requirements apply to all types of respiratory equipment, 
These requirements are as follows: (1) They nust give adequate protection}; 
(2) they must be reasonably comfortable and physically convenient to wear}; 
(3) they must provide an acceptable period of protection; end (4) they must 
be constructed of duraole materials, 


General requirements of the Bureau of Mines for approval testing are 
as follows: The manufacturer must file an anplication that shall contain 
(1) a description ond complete drawings of the device: (2) a statement that 
the device is completely developed and of the design and materials that the 
manufacturer believes suitable for a finished marketable device; (3) a 
statement that the device nas been subjected to inspections and tests as 
described in the schedule and that it met these requirements when tested 
by the manufacturer or nis testing agency; and (4) a statement describing 
the nature, adequacy, and continuity of control of the quality of the equip~ 
mente. No respiratory equinment will be accepted for permissibility tests 
unless it is substantially in the comleted form in which it is to be mar- 
keted. 


Inspection and Performance Requirements 


The detailed requiremonts and tests for the various types of devices 
are described in the respective schedules end are not prosented here, A 
brief résune is given to show the nature and severity of the tests, 


Desim and Construction 


The equipment is disassembled and inspected to ascertain whether the 
desien is consistent with known mechanical and physiological principles as 
well as with comfort, safety, end practicability. The construction is 
examined from the standpoint of safety, durability, and ease of inspection, 
repair, and sterilization, | 


As a result of the examination, changes that will improve the comfort, 
safety, or efficiency of the arvaratus frequently are suggested. Usually 
these suggestions are followed by the manufacturer to imvorove his apparatus 
even though they may not be necessary to pass the prescribed schedule of 
tests, 
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The devices are subjected to both lacoratory and man tests designed 
to reveal quality and performance under conditions that simulate tnose of 
actual use. igs -% 2 * 


Laboratory tests, ~ Laboratory tests are designed to test the 
efficiency of the equipment under a wide variety of conditions and to de- 
termine resistance to inhalation and exhalation, which is a significant 
comfort factor. | 


‘The efficiency and service life of gas-mask canisters are ascertained 
by testing them azainst a wide range cf gas—air concentrations and rates of 
flow. They aro tested as received and also after equilibration for 6 hours 
with air having a relative humidity of 25 percent and 85 percent, respec- 
tively. These tests are made to ascertain tac chemical stability of the 
absorbents, Canisters for use against cardon monoxide are tested at 0° C,. 
to determine whether the activity of the catalyst is affected significantly 
by low temperatures. Canisters are tested against a maximum of 2 percent 
of gas by volume, except the ammonia canister, which is testcd against 3 
percent. | Z 


Dispersoid (dust, fume, mist, and foz) resvirators are tcsted against — 
relatively high concentrations of quartz dust, lead dust, chromic acid mist, 
siliccous mist, lead-paint mist, or.Jcad fume, depending on the purpose for 
which the device is designed. The efficacy of a respirator. is based not on 
percentage efficiency but on the so-called permissible linits; that is, 
the leakage shall not exceed the amount considered safe to breathe, The 
device must have a reasonable service neriod before its resistance to a 
flow of 85 liters per minute exceeds 2 inches of water; that is, the filtcr 
must be abdle to retain considcrable dust witaout undue increase in resistance, 


Supplied-air respirators supply the wecrer with respirable air from 

a source that is outside the contaminated zone, Although their function 

is not purification of the air, they must not allow the transported air to 
become contaminated, Tho air-supply line must be essentially airtight. It 
must not be permeable to gasoline vapors. To test for this requirement the 
hose is submerged for 6 hours in liquid gasoline, and air is passed through 
the hose at a rate of 8 liters per minute. The leakage mist not exceed 0,01 
nercent, The hose must not kirk, and for the tynpe-A supplied-air respirator 
hose mask) the hose must be able to withsterd a pressure of 2CO pounds 
applied on a Z—inch plane, as a protection against shutting off the wearer's 
supply of air, Te cowlings and hose of the hose mask must withstond a 
pull of 250 pounds, so that there will be little, if any, danger of separa~ 
tion and that it may be used to recover the wearer if a life-line has been 
neglected, (A life line is recommended, and use of the hose for this pur- 
pose should be an cmergency measure only.) 3 


The flow of air through tie supply line is determined under a wide 
range of conditions, so that proper.flows ard pressures can be specified, 
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Moreover, for the hose mask the nower requirements of the air-supply device 
must be small, The resistance to inhalation on the hose mask (with blower 
not in operation) mist not exceed 2.5 irches of water at .&5 liters per 
minute, so that the wearer can ootain air without urnAuc effort even if the 
blowcr ceases to function. 


Although cmphasis usuclly is placod on wcesistanco to inhelation, end 
rightly so, resistance to cxhalation also is important and is not permitted 
to exceed 1 inch wetcr pressure at 65 liters per minute for all devices 
except gas masks, for which 1.5 inches is permitted, Consideration will be 
given to reducing this to 1 inch when the scnedule is revised. 


Man tests. ~ The leboratcry tests yicld much valuable information, but. 
the final decision depends on the performance of tne device when worn by 
persons under actual conditions of use and in maximim concentrations of con 
taminants for which the device is approved or concentrations that are con- 
sidered to give an adequate test of the efvicecy of the dovice, 


Gas masks, for cxample, are worn in 2 verceont carbon monoxide, various 
acid gases such as sulfur dioxide and phosgene, organic vapors such as carbon 
tetrachloride and 3 percent ammonia, The device must give p*otcction for 
30 minutes without eviderce of leazase when worn during moderately strenuous 
exercise,. This tests not only the efficacy of the canisters but also the 
gastightness of the device as a whole, 


‘The dispersoid respirator is worn while coal dust is blown into the 
face, If no leakace occurs there is 2 sharp line of demarcation at the 
point of contact of the facepiece wit: the face. 


Supplied-air respirators are worn in 1 pvercent ammonia and a high con 
centretion of Gust, Abrasive blasting devices are worn during sand blasting. 
Samples of air are taken from the facepiece while it is beings worn in the 
high concentration of dust or during sand blasting and the quantity of dust 
determined, 


The man tests not only check the efficiency of the apparatus but also 
give information on comfort, freedom of movenent, field of vision, and practi- 
cability. | 


Requirements Subsequent to Approval 


Notification of approval is accompanied by photographs of a desig of 
the approval plates that the manufacturer must use in labeling the apnroved 
device. An approval label is attached to the container for the entire de- 
vice, and another label is used on the canisters for gas masks or on the 
container for the filter elements in dispersoid respirators. The approval 
label states the purpose for which the device is approved and of what the 
anproved assembly consists, and cautions as to its limitations, In addition, 
various essential parts of the device such as facepiece, filter elements, 
hose, etc., are mar‘xed with the approval numser to aid in identification 
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and guard against replacement with nonaporoved or improper parts, The 
approval applies only to the complete device and not to its component parts. 
The Bureau also assists in the preparation of the instruction cards that 
accompany the devices. | 


As a record of approved devices the Bureau requires the manufacturer 
to submit two commolete sets of crawings of the device and one complete 
device properly labeled. The manufactwvrer is not permitted to make any 
changes in an approved device without Ruane it to the Bureau for an 
extension of approval. 


In granting approvals consideration is given to the provisions and 
facilities of the manufacturer for maintaining the quality of his device, If 
the quality of an apprcved device falls below the approval requirements 
the manufacturer is notified, and if he does not take immediate steps to 
remedy the situation appr oval of nis device is rescinded, 


APPROVALS GRANTED 


Table 1 lists the number of approvals that have been granted on 
resniratory protective equinment, The number of approvals of sach type of 
device is given for each year from the first approval in 1920 to the end 
of 1939, as well.as the zgranc total. for the entire period. From 1920 to 
1934, inclusive, wien the Burean first hed in force approval schedules for 
oxygen breathing-apparatus, gas masks, and hose masks, 23 anprovals were 
granted (an average of about 1.5 a year) and the maximum in any 1 year was 
3. From 1935 to 1939, inclusive, 60 approvals were granted (an average of 
about 12 a year). In 1939 alone 21 approvals were granted, or almost as 
many as were granted dvring the 15-year period, 1920 to 193), inclusive. 

A total of 83 approvals has been granted, of which 60 (almost three-fourths) 
have been granted since 19344, pitt of approved devices is published 
from time to time. | 


The success of the approval system depends largely on the demand of 
the consumer for approved devices, which in turn stimulates the manufac- 
turer to seek approval. In this connection it is of interest to review 
some improvements that have been made in respiratory equipment since the 
Bureau began approval of such equipment, 


Mechanically oxygen breathing-eppvaratus has improved greatly and | 
present equipment is lighter in weight. When the first approval schedule 
for gas masks was issued a resistance of 6 inches of water was permitted. 
In the most recent schedule for gas masks, issued in 1935, the resistance 
permitted was 3.5 inches of water, cr only slightly more than half the 
original requirement. There has been a significant decrease in the dead- 
air space in the facepieces, and the field of vision has been greatly in- 
creased, 


Schrenk, H. H., List of Respiratory Protective Devices Approved by the 
Bureau of Mines: Bureau of Mines Inf. Circ, 7030, July 1938, revised 
Tebruary 1939, 9 PP. 
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TABLE 1. - Bureau _of Mines approvels granted on respiratory 
protective devices 


Oxygen 
breathing- Gas Sunplied-air Dust 

Year apparatus mass respirators respirators Total 
1924 1 2 
1925 L 2 
1926 - 1 
1928 - 4 
1929 L 2 
1930 ~ 2 
1931 1 Uy 
1932 - 6) 
1933 = 3 
1934 ae, Sees Oaee, 1 
1920-34 6 2 
1935 - 10 
1936 6 
1931 1 q 
1938 - 16 
1939 - el 
1935-39 1 00 
1920-39 { g 


There has been a marked improverient in dispersoid (dust, fume, mist, 
end fog) respirators in the last few years, The fit of the facepiece is 
vetter, and there is less dead-air space. The filter elements have been 
definitely improved, to give not only greater filtering efficiency but also 
&@ lowered resistance to inhalation, 


SUMMARY 


A brief review is given of the approval of respiratory equioment by 
the Bureau of Mines, ‘The general requirements, basic considerations of the 
schedules, essentials of the test requirements, and past approval require- 
ments are presented. The number of respirators of each kind approved 
annually from 1920 to 1939, inclusive, is given in tabular forn. 


When using respirators ask yourself tnese questions? 
Have you Selected the proper tyne? 
Is it Approved? 


Does it Function properly (maintenance)? 
Have you Explained its use (instruction - supervision)? 


1135 nee ae 


Google 


I. C. 7030R January 1941 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
Harovp L. Ickes, SECRETARY 


BUREAU OF MINES 
R. R. Savers, Director 


INFORMATION CIRCULAR 


LIST OF RESPIRATORY PROTECTIVE DEVICES 


APPROVED BY THE BUREAU OF MINES 


BY 


H. H. SCHRENK 


AFTER THIS REPORT HAS SERVED YOUR PURPOSE AND IF YOU HAVE NO FURTHER NEED FOR IT, PLEASE RETURN IT TO 
THE BUREAU OF MINES. USING THE OFFICIAL MAILING LABEL ON THE INSIDE OF THE BACK COVER. 


Google 


I.C. 70302, : 
January, 19"1. 


INFORMATION CIRCULAR 


UNITSD STATES DEPARTMENT OF THE INTERIOR —~ BUTEAU OD MINES 


LID PTE L EL LEEDS EET DEES YEE BETES IE 


LIST OF RESPIRATORY PROTECTIVE DEY CES 
APPROVED BY TH BUEGAU OF MINES 


a 
i Lod . a Cc a 
By E. E. Siiiaaegee) 


One phase of Bureau of Mines work in health and safety is promotion of 
the use of safe, satisfactory, and reliable respiratory protective devicese 
To insure that devices ewbodving these features will be available the Bureau 
has establisned schedules of minimum requirements for oxygen breathing . 
apparntusa/, gas masks~ , supplied-eir respirators (hose maskg, air-line 
respirators, and abrasive blastinz helmets, hoods, or macica) 2) and dis- 
persoid (dust, fume, and mist) respirators? . Aporoval tests of oxygcn- 
breathing apnaratus are conducted by the Sarecty Division; approval tests 
of other tyncs of respiratory protective equipment are conducted by the 
Eealth Division, These divisions comprise the Eexlth and Safety Branch. 


1/ The Bureau of Mines will welcome reprinting of tnis paper, provided the 
following footnote acknowledzmont is used: "Reprinted from Bureau of 
Mines Information Circular 7030R." This circuler was first issued in 
July 1958; a revision was issued in February 1939 and supplements from 
time to time as needed. “a 

e/ Chicf chemist, Health Division, Bureau of Mincse 

34 Bureau of Mines, Procedure for Establisning a List of Pormissible §elf~ 
contained Mine Rescue Breathing Apparatus. Fees, Character of Tests and 
Conditions under Which Mine Rescue Breathing Apparatus Will be Tested: 
Sched. 13, March 5, 1919, 13 ppe; Sched,13A (revision of Sched.13), Jan- 
iss as 1930, 12 ppes Scned. 133 (revision of Schede 134A), August le, 

oo» PPpe 

4] Bureau of Mines, Procedure for Establishing a List of Permissible Gas. _ 
Masks. Fees, Character of Tests, and Conditions Under Which Gas Masks 
Will Be Tested: Sched. 14, May 22, 1919, 13 ppe; Supplement to Schedell, 
Jane 6, 1920, 4 ppe. Sched. LYA (revision of Sched. 14), August 25,1923, 
15 ppe; Sched, LUB (revision of Sched. 14A), Avusust 7, 1930, 13 pre; 
Sched. LUC (revision of Sched. 145), August /20, 1934, 17 wpe; Sched. 14D 
(revision of Sched. 140), May 9, 1935, 17 ppe 

5/ Bureau of Mines, Procedure for Testing Hose Masks for Permissibility: 
Sched. 19, April 28, 1927, 8 ppe Supnlement to Sched. 19, August 20, 
1934, 3 ppe Bureau of Mines, Procedure for Testing Supplicd-air Res~ 
pirators for Permissibility: Sched. 19A (revision of Sched. 19 and 
supplement, enlarged to include special hose masks witnout blowers, 
air-line respirators and abrasive blasting helmets, hoods, or masks) , 
August 9, 1937, 21 ppe : 

6/ Bureau of Mines, Procedure for Testing Filter+type Dust, Fume, and Mist 
Respirators for Permissibility: Sched. 21, August 20, 1934, 14 pp. 
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Menufacturers of respiratory protective devices may submit their 
equipment to the Bureau of Mincs for approval under the renuirements of 
these schedules. As a prerequisite to testing, the Bureau requires state~ 
ments to the effect (1) that the device is completely developed and of the 
design and materials that the manufacturer believes suitable for a finished 
marketable device end (2) that the device has been subjected to inspections 
and tests such as are described in the schedules and that it met those re~ 
quiremcnts when tested by the manufacturer or his testing agency; and (3) & 
statement regarding the nature, adequacy, and continuity of control of the 
quality of the respirator. If the manufacturer cen satisfy these require~ 
ments and if the device, when tested by the Bureau, meets its requirements 
a certificate of approval will be grented by the Bureau of Mines, which not 
only states that the equipment has passed the schedule of requirements but 
also gives information about its limitations. If it is found at any time 
that approved devices purchased in the open market and tested do not meet 
the requirements of the schedule the Bureau may rescind anproval. 


Lists of approved devices are published periodically for the informa~ 
tion of the public. The last published list (Information Circular 6952) 
lists all devices approved to April 10, 1937. 


LIST OF APPROVED DEVICES 
November 1, 1°40 


Following is a list of all respiratory protective devices that had 
obtained official certification of apmroval from the Bureau of Mines on 
November 1, 1940, The manufacturers of this equipment have met the re~ 
quirements and the devices have passed the tests for safety, practicability, 
and efficiency required wnen anproval was granted. The detailed require~ 
ments are described in the schedules cited. ‘The addresses of the manu- 
facturers of approved devices are listed alphabctically at the end of this 
reporte 


Self-contained Oxygen Breathing Apparatus 
Approved Under Schedules 13, 134, and 133 


1. Gibbs oxygen breathing apvaratuse Approval EM~1300, issued to 
Mine Safety Appliances Co., January 15, 1920. 


Ce Paul oxygen breathing apparatus, Approval BM-1301, originally 


issued to American Atmos Corporation, January 15, 1920; later transferred 
to Mine Safety Appliances Coe 


son breathing apparatuse Approval BM-1302, 
» Fobruary 7, 1924-6 


3- Fleuss-Davis Proto ox; 
issued to Siebe, Gorman & Co, 


4. McCaa oxygen breathing apparatuse Approval BM-1303, issued to 
Mine Safety Appliances Coe, August 31, 1925. 
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5. Dracger oxygen breathing anpcratus (192) tyre). Approval BM~1304, 
issued to Draegerwer, August 1, 1929. | 


6. McCaa half-hour oxygen breathing ayparatuse Approval BH-1305, 


SSE Re ee pees Ee 


issued to Mine Safety Appliences Co., Avril 1, 1931. 


{» McCaa one-hour oxygen breathing apparatuses Approval BM-1306, 


issued to Mine Safety Appliances Co., July 23, 1937. 


Gas Masks Approved Under Schedules 14, 1UA, 143, and 14D 


Type A: Acid Gas Masks 


le M.S.Ae Avdrocyanic acid pas maske Approvals BM~1:13 (regular 
size canister) and Bi-1!14 (supersize canister), issued to Mine Safety 
Appliances Co., December 9, 19%3,. 


ee Acme chlorine gas mask, Anvroval PM-1421, issued to Acme Protec- 
tion Equipment Coe, Ince, April 21, 1939. 
Anoroval BM-1l2°, issued to Mine Safet 


3 MS Ae chlorine eas mask. 
pee Diether 
Anpliances Coe, May co, 195°. 


4. Davis hydrocyanic acic cus mask. Avproval BMl424, issued to 
Davis Emergency Equipment Coe, Ince, Decemver 11, 1939. 


5e Willson chlorine zag maske Approval BM-1426, issued to Willson 


Products, Inc., March 8, 1940, 


6. Davis chlorine gas mask, Approval BM-1427, issued to Davis 
Emergency Equipment Co., Ince, June 26, 1940, 


{+ Willson hydrocvanic acid gas nasKe Approval BM~1428, issued to 
Willson Products, Ince, Aunzust 30, 1940, 


Tyme Bs Organic Vapor Masks 


le M.S.A. organic vapor mask. Approval BM-1/415, issued to Mine 
Safety Appliances Co., dvly 23, 1936, 


2e Davis orgenic vapor mask. Approval BM-1417, issued to Davis 
Emergency Zauipment Coe, Ince, May 3, 19386 ; 


3e deme organic veror mask. Anproval BM-1418, issued to Acme Pro- 
tection Equipment Co., Ince, May 13, 1938 


4. Bullard organic vapor maske Approval BM-1419, issued to B.D. 
Bullard Coe, duly 15, 19356 


5e Willson organic vapor mask. Approval BY%1423, issued to Willson 
Products, Ince, October 6, 1939. 
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le MSA. ecid gas and organic vapor maske Approval BM-1409, issued 
to Mine Safety Appliances Coe, January 25, 1930.6 


2. M.S.A, hyd@rozen sulfide and petroleum vapor mask. Approval 
BM-1410, issued to Mine Safety Appliances Coe, July 16, 1930. 


Davis acid gas and orgenic vapor masKe Approval BM-1411, issued 


to Davis Emergency Equipment Coe, Ince, January 15, 193le. 


Ue Me Sede hydrosen sulfice and petroleum vapor maske “Approval 
BM~1412, issued to Mine Safety Appliances Co., September 14, 1931. 


5 M.S.A. hydrogen sulfide and petroleum vacor mask. Approval 
BM-1416, issued to Mine Sarety Appliances Coe, Jue 16, 1937. 


Type C: Ammonia Gas Maslts © 


le M.S,A. amnonia Za.$ maske Approval BY~1401, issued to Mine Safety 
Appliances Coe, Anril 10, 1920. 


Ce M.S.A. ammonia gas masks Avproval BM-1404, issued to Mine Safety 
Appliances Co., March 10, 1926, 


3. LaFrance ammonia gas mask. Extension of approval BM-1401, issued 


to American-La¥rance ani Foamite Industries, Inc., June 23, 1927 


4. M.S.A. ammonia fas maske Approval BM-1406, issued to Mine Safety 
Appliances Co., February 14, 1928. 


5e Davis ammonia gas maske Approval BM-1408, originnlly issucd to 
Bullard—Davis, Inc., December 19, 1928, later transferrcd to Davis Emergency 
Equipment Coe, Inc. 


G. LaFrance ammonia gas masie Extension of approval BM-108, issued 
to Amcrican-LaFrance and Foamite Industries, Inc., November 18, 19306 


fe McDonald ammonia ses mask. Extension of anproval BM-1406, issued 


to the, BF. McDonald Co., Mey 17, 1938. 


8. Acme ammonia gas moskKe Approval BM-1420, issued to Acme Protec+ 
tion Equipment Coe, Ince, March 25, 1979. 


Qe “Willson ommonia cas mosle Apvroval BM-1425, issued to Willson 
Products, Ince, December 20, 1939. | 


Type Ds Carbon Monoxice Gas Masks 


le M.S.A. self-rescucre Approval BM-1402, issued to Mine Safety 
Appliances Coe, March 6, 1624, 
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Type N; Universal Gas Masks 


le MeSede all-service gas mask, Approval BM-1103, issued to Mine 


eee ae 


Safety Applinnces Coe, July 1, 1925... 


2. MeS.Ae alleservice gas mask. ‘Approval BM-1405, issued to Mine 
Safety Appliances Coe, August 24, 1923. 


30 McDonald all~service gus masiz, Extension of approval BM-1UO5, 
issued to BF. McDonala Coe, October 2, 1937 


Supplied-air Respirators Approved Under Schedules 19 and ISA 
Type A: Hose Masks 


le MeSeAs combination hose maslt. “Approval BM-1S01, issued to Mine 
Safety Appliances Coe, May 29, 1929-6 


2. Davis hose maske Approval BM-1902, issued to Davis Emergency 
Equipment Co., Inc., March, 30, 1931. 


3 ‘Bullard hose maske Approval BM-1903, issued to E, DBullard Co., 
April 14, 1933, | 


4. Davis hose maske Approval BM-1904, issued to Davis Emergency 
Equipment Co,, Inc., October 29, 1934, 


Be M,S.Ae combination hose mask. Aprroval BM—@LOQ5A, issued to Mine 
Safety Appliances Co., January 7, 1935. 


6. Davis hose maske Approval BM~1906, issued to Davis Emergency 
Equipment Coe, Inc., August. 2, 1935-6 


7e LaFrance hose maske Extension of approval BM1S505A, issued to 
the American~LaFrance and Foamite Industries, Inc., September 20, 19376 


S~ Acme supplied-air res irator, type A. Avvroval FM~1910, issued to 
Acme Protection Equipment Co., Inc., July 16, 193%. 


Type Bs Special Hose Masks Without Blowers 


le Davis air-line maske Anproval EM-191%3, issued to Davis Emergency 
Equipment Co., Inc., March 10, 1939. 


2. Bullard Simplex hose maske Approval BM-1916, issued to BE. D. 
Bullard Co., October 14, 1939. 


Type Cs Air-—line Respirators 


le MeSeA. airline resnirator. “Anvroval BM~1909, issued to Mine 
Safety Appliances Coe, July 15, 1932. 
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2. Willson air-line respirator models GA, GB, and GC. Aoproval 
BM-1912, issued to Willson Products, Inc., October 7, 1938. 


32 Cesco Noe 602 Healthguard direct air masKe Anproval BM~1917, 


issued to Chicago Eye Shield Coe, August 17, 1940. 
Type CE; Abrasive Blasting Helmets, Hoods, or Masks 


le M.SeAe abrasive mask Approval BM~1907, issued to Mine Safety 
Appliances Co., July 15, 1938. 


2. Pangborn blast helmet, tyne DD-4, Approval BM~1908, issued to 
Pangborn Corporation, July 15, 1938. 


3e Sly Purair nelnet. Appr oval BM—1911, issued to We W. Sly Manu- 
facturing Co., July 16, 1938. 


4, Willson No. 3l_ abrasive blasting helmete Approval BM-1914, issued 


to Willson Products, Inc., March 10, 19359. 


5e Pangborn blast helmet, type DF-e. Approval BM~1915, issued to 
Pangborn Corporation, March 23, 1935, 


Dispersoid (Dust, Fume, and Mist) Respirators 
Approved Uncer Schedule ¢ 


For the purpose of these apvrovals, the following derinitions of the 
terms "dust," "fume," and "mist" are useds 


Dust. Dispersoids or particulate matter, smaller than about 0.1 mm, 
or 100 microns, formed by the disintegration of solid matcrials by such 
processes as crushing, grinding, and abradinge 


Fumes Solid disversoids formed by the condensation of vapors such as 
those from heated metals and other substancese 


Mist.—- Liquid dispersoids formed by the disintegration of a liquid by 
such processes as spray~-coating and atomizing. 


Type A: Pneumoconiosis=—producing and Nuisance Dust Respirators 


These respirators are approved only for protection azsainst the ins 
halation of pneumoconiosis~(silicosis- and asbestosis-) producing dusts, 
such as free silica and asbestos; and nuisance dusts, such as aluminum, 
cellulose, cement, charcoal, coal, coke, flour, gypsum, iron ore, limestone, 
and woode 


1. M.eS.Ae Comfo respirator. Approval BM-2101, issued to Mine Safety 
Appliances Co., January 7, 1935. 
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2. Willson bag respirator No. 3006 Approval BM-2102, issued to Wille 


son Products, Inc., January el, 1935. 


3. Willson bag respirator Noe 400. Approval wala issued to Will- 
son Products, Inc., January el, 19356 


4, Pulmosan M-15 pouch-type filter recviratore Approval BM~210H, 
issued to Pulmosan Safety Equipment Corporation, February 9, 1935. 


5. Biever respiratore “Approval BM-2105, issued to Standard Safety 
Equipment Co., March 5, 19350 


6. Willson bag respirator No» Approval BM=2106, issved to Willson 
Products, Inc., May 27, 19306 


Ye Pulmosan M-1100 pouch—tyne filter respirator. Approval PM—c109, 
issued to Pulmocan Safety Equipment orporation, March 23, 1936. 

8. Cover No. 24 Dupor eeanieator.® ciepreval BM~2111, issued to H. S. 
Cover, September 15, G36. 

Je Cesco Noe 90 Healtheuard respirator. Approval BM-ell3, issued to 
Chicago Eye Shield Co., December 16, 1936. 


10. McDonald Dustfoe respirator. Approval BM-2115, iseacd to B, F, 
McDonald Co., October 8, 1937. 


ll, M.S.A. Dustfoe résnirator. Extension of approval BM—-2115, issued 
to Mine Safety Appliances Coe, November 23, 1937e 


12, Willson bag respirator No» 109. Approval BM-2117, issued to Wille 


son Products, Inc., December 27, 1937. 


13. Willson Rotiform respirator Noe 200. Apnrovel BM-2118, issued to 
Willson Products, Ince, December 30, 1937« 


14, Willson respirator Noe 750. Approval BM-2119, issued to Willson 
Products, Inc., January %, 1938. 


15e Pulmosan D-4100 Dno-filter respirator. Approval BM-2120, issued 
to Pulmosan Safety Hquipment. por Demat ony, | le, 19336 


16, American Optical Coe, R 1000 eee testton: Approval BM-2121, issued 


to American Optical Coe, February 3, 19366 


lf. Hygeia Filto-Ring No. 28 respirator. Approval BM.2l1e2, issued to 
Hygeia Respirator Co,, March 23, 193&. 


18. Cover Dupor Skin-A-Cat respirator No» 40, Approval BM~2129, issued 
to HS. Cover, July 5, 1939. 
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19e MeSeAde Comfo respirator. Approval BM~-2130, issued to Mine Safety 
Appliances Co., August 23, 1939. . 


20, McDonald Dustfoe respirator, Approval BM-2132, issued to B, F, 
McDonald Coe, August 23, 1939. . 


2le M.S.A. Dustfoe respirator. Extension of approval BM-2132, issued 
to Mine Safety Appliances Coe, August 23, 1935. | 


cee MS Ae alkali~dust respirators Approval BM-2136, issued to Mine 
Safety Appliances Coe, December 1, 19396 


23 American Ontical Coe gh respirator, Approval BM-2137, issued 
to American Optical Co., March 6, 1940, | 

pl, Willson No. 5 respirator. Approval BM-2140, issued to Willson 
Products, Inc., September 28, 1940, 

25, DeVilbiss MSD respirator. Approval BM-2llil, issued to The De- 
Vilbiss Co., October 3%, isto. 


Toxic Dust Respirators 


These respirators formerly were designated "lead dust" Approval has 
been extended to cover all toxic or poisonous dusts, such as lead, cadmium, 
arsenic, chromium, manganese, selenium, vanadium, and their compounds, 


ee ep 
Appliances Co., Avgust 9, 1935. 


2. Pulmosan I~2100 pouch-type filter respiratore Approval BM-2100 


issued to Pulmosan Safety Equipment Corporation, July 17, 1936. 


3. Willson Rotiform respirator No, 200L. Approval BM~2123, issued to 
Willson Products, Ince, April 18, 1933, . 


4. Willson respirator Noe 750L. Approval BM-2125, issued to Willson. 


Products, Ince, October 19, 1938, 


1. M.S.A. Comfo respirator. Approval BM-2107, issued to Mine Safety . 


5e McDonald Dustfoe respirator, Approval BM~2126, issued to the BF. 
McDonald Co., March 10, 1939. | 


6. M.S A. Dustfoe respirator, Extension of approval BM-2126, issued 
to Mine Safety Appliances Co,, March 10, 1939. 


fe American Optical Coe RLOOOT respiratore Approval BM-2138, issued 
to American Optical Co., March Lo, 1940, 


Pnewnoconiosis—Producing, Nuisance, and Toxic Dust Respirators 


These respirators formerly were designated "Type A and lead dust." 
Approval has been extended to cover all dusts. 
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1. Willson bag respirator No. LOOL. Arproval BM-2103, issued to Wille 
son Products, Ince, Septemder 5, 1945. . 


2. Pulmosan ML-3100 pouch-type filter respirators Approval BM-2112, 
issued. to Pulmosan Safety Equipment Corporation, November 30, 1936. 


36 Cesco Healthguard No. 2 respirator. Approval BM-2114, issued to 
Chicago Eye Shield Co., August 6, 1937. | 


Cesco Healthguard Noe 92 respirators TERE BM-2116, issued to 
Chicago Eye’ Shield Co., November 8, 1937. 


5e Cover Dupor Noe 46 respirator. Approval BM-2124, issued to H.S. 
Cover, October 3, 1938, 


6. Willson respirator Noe [52L. Approval BM-2127, issued to Willson 


Products, Inc., March 10, 1939. 


7e M.S.A, Comfo respirator. Approval BM~-2133, issued to Mine Safety 
Appliances Co., October 13, 1939. 


8. McDonald Dustfoe respirator. Approval BM-2134, issued to Be F, 
McDonald Coe, October 13, 1935. 


9. M.-S.A. Dustfoe respirator. Extension of approval BM-2134, issued 
to Mine Safety Appliances Co., October 13, 1939. 


10, Cesco Heal theuara Noe 9}t eee Approval BM-2142, issued to 
Chicago Eye Shield Coe, October.3, 1940. 
Type Bs Fume Respirators 


These respirators are approved for protection against the inhalation 
of fumes (solid disversoids or particulate matter formed by the condensa— 
tion of vapors such as those from heated metals and other substances). 


le Willson respirator Noe 7702 Approval BM~P128, issued to Willson 
Products, Inc., April 15, 1939. 


2. MSA. Comfo respirators Aporoval BM~2139, issued to Mine Safety 
Appliances Co., March 27, 1940. : 


Pneumoconiosis—producing Dust and Mist and -Chromic Acid Mist Respirators 


These respirators are for protection against the inhalation of 
pneumoconiosis—producing dusts, such as free silica and asbestos; nuisance 
dusts, such as aluminum, cellulose, cement, charcoal, coal, coke, flour, 
gypsum, iron, or limestone, and wood; pneumoconiosis—producing mist, such 
as 1s produced by spray coating and atomizing; and chromic acid mist, such 
as ils produced in chromium plating. 
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le MeS.A. Coinfo remirator. Extension of anproval BM-2101, issued 
to Mine Safety Apoliances Cow, May 27, 1935. 


2. Willson respirator Nos 750« Extension of approval BM-2119, issued 
to Willson Products, Ince, June 3, 1938. 


3. MeS-Ae Comfo resniratory Approval EM-2130, issued to Mine Safety 
Appliances C Coe, August 2%, 193596 


4, McDonald Dustfoe respirator. Approval BM-2172, issued to B, fF. 
McDonald Co., August 23, 1939. 


 5e M,S.A. Dustfoe respirator. Extension of approval BM-2132, issued 
to Mine Safety Appliances Coe, August 23, 1939. 


6, Willson No. 5 respirator. Approval BM-2140, issued to Willson 


Products, Inc., Sertembder 28, 1940, 


APPROVAL LABELS 


To provide purchasers and users with a means for identifying approved 
devices and for procuring approved parts when making repairs and replace~ 
ments the Bureau requires that all devices marketed under the provisions — 
of the approval system of the Federal Bureau of Mines must have an approval 
label on which is reproduced the seal of the Bureav of Mines, the approval 
number, the name of the manufacturer to whom the approval is issued, and 
the conditions for which approval is granted. Essential parts of the de- 
vices are marked with the approval number, The narxings also obligate the 
manufacturer to maintain the quality of the product and to construct each 
device, in all its parts, in exact accordance with specifications of the 
device that the Bureau examincd and approved. Any device that exhibits 
changes in design or includes any parts that were not in the device approved, 
regardless of whether the change is made by the manufacturer or the con-= 
sumer, is not permissible and must not bear the Bureau of Mines approval 
label e 


The approval label (metal plate) is affixed to self-contained oxygen 
breathing apparatus, Canister~type gas masks bear a label on the case and 
on each canister, and the approval number is marxed on the facepiece and 
harness, for example, "BM-1100." Type A (hose mask) and type B (special 
hose mask without blower) supplied-air respirators have the approval label 
on their cases or containers, and the approval number is marked on the 
airmsupply arrangement, air-supply line, facepiece, amd harness. Type © 
(air-line respirator) and type Cz (abrasive~blasting respirator) have the 
approval label on their cases (if any) or on a special sheet with in~ 
structions for use of the devices; and the approval number is marked on the 
airssupply line, respiratory~inlet covering (facepicce, hood, or helmet), 
and harness. The containers of dispersoid respirators and of replacement~ 
filter units bear approval labels, and the approval number is marked on 
the facepiece and ench filter wit. The filter wits also bear a marking 
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that desimates the type of perticulate mettor for wnich tacy are approved, 
as pneumocoriosis-producing and nuisance custs, toxic dusts, and fumese 


NAMES AND ADDRESSES CF COMPANIES TAkT EAVS 

; RECEIVED AFOROVALS 
Acme Protection Equipment Co., 3616 Liberty Averuc, Pittsturgh, Pa. 
American-LaFrance and Foamite Industries, Ince, Elmira, Net. 
American Optical Co., Scout hbridze, Masse . 
Be D. Bullard Co., at5 Sth Street, San Francisco, Calif. 
Chicago Bye Shield Co., | 2309 | Warren Boulevard, Chicago, ill 
H.S. Cover, Station A, Sovth Bend, Ind. 
Davis Emergency Equipment Coe, Ince, 55 Van Dan Street, New York, Ne. Ye 
The DeVilbiss Co., Toledo, Ohio. 
Draegerwerk, tilbeck, Gcrmeanye 
Hyzeia Respirator Coe, 129 East 85th St., New York, Ne Ye 
Be Fe McDonald Co., 1248 South Hove Street, Ios Anveles, Calif. 
Mine Safety Appliances Coe, Braddock, Thomas, and Meade Eo SPE peer 
fangborn Corporation, Hagerstown, Ma. 
Pulmosan Sefety Equipment Corporation, 176 Johnson Street, Brooklyn, ne 
Siebe, Gorman & 05., Ltd., London, Enzland. 
We. We. Sly Manufacturing Coe, 4700 Train Avenue, Cleveland, Ohio. 
Standard Safety Equipment Coe, 75 Eest Wacker Drive, Chicago, Ill. 
Willson Products, Ince, Reading, Pa. 
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DISPERSOID RESPIRATORS APPROVED BY 
THE UNITED STATES DEPARTMENT OF THE INTERIOR, BUREAU OF MINES 


GST RESP 1RATORS 


&. Owet Bespiretors - (for sll duets) 


Ya. 


Witsoe tM. 400t Pulmosan Mi -3100 Cesco No. 9! Cesco No. 92 Cover Wo. 46 Brttson Mo. 2521 w. 5. &. Comfo w. S. A, Coafo wcDonald aad w.S.A. Cesco Mo. 34 
B28 - 8-5-3 Be-cti2 - 11-32-% Bw-2118 - B-6-37 O-2116  -~ =11-8-37 Bu-2124 - 10-3-38 Owl? - 3-15-39 O-2139 - 10-13-30 Wavy tyne faceoece Dustice f-2142  - 10-39-40 
Fei Fie F-1 Fei Boot F-4 - FIP Feu - 61? P- 1@ - Fie ie Oi-2134 - 10-13-39 P 
P-t - FI? 


8. Peezancer1as:4-Procucing and Nuisance Dust Respirators 


A 


le 


w. S. a. Cosfs Bitlson No. 300 BI teon bo. 400 Pulensan w-15 brever Billson Wo. 4 Pulenvan ¥- 1100 Cover No. 26 WeDoneld ard w.S. 4. ittson ao. 106 
Se-c1di® - 1-27-35 fe-zt02 -  1-21-% BM-2103 - 1-71-35 Bae e104 -  ¢- 0-35 Bw-2105 - 3-5-% et a oe Sa Bw-2109 - 3-23-38 By-211t > 9-15-36 Dustfoe Pw- 2012 = 12-E?-3? 
fp - 1% - FI* Fede Fie Feue Fie fet t-4 F- 4 - Fie Fel F- Fe Bw-29ty -  10-€-37 F- FI 
ae Cie - €-25-39 FP = t - £18 
Bv-72132° - 8-79-39 


P- 1% - FIP 
P-t- FI 


: a yy 
ty 
Mee 


erlasa fo. 2G Br tiace wo. 750 Puleosan [-4106 a. 3. 81600 Hyce.a No. OP Cover Wo, 40 w.S.a. Afeal: Cost a. Dd. fee100 Biltson No. 4 Ceviteiss wS2 
eC Nte = 12-30-37 Ow-2tig" -  1-3-38 Bw-2126 - 1-12-38 Bwe-cigl - ¢-3-% mwecli2 -) (2-73-B Bu-Cioo -  7-f-39 Bw-21% - F2-t DW Fu-2137 - 3-6-40 Pw-2140" -~ 9-70-40 f-cidl = 10-34-40 
b- b - FI® P- 1 - Fe ‘ Fe ‘ 2 p41 ‘ Pp. | f= 


etnase ress: rators are sito approved for OVevencor os B-OroduciAg, Chromic acid, ans aAuisance mists. 


. Tansc-Cust Resor cators 


wo $. A. Comfe Puleossn (-2100 Bittison wo. 20L Billaon Ne. 750L wcOonald and w.5.4. a. 0. RIGGOT 
Bee 157 -  B-9-38 Bw-2110 - 7-17-36 Be-2123  - 6-1A-38 Be-2125 - 10-19-38 Dustfoe P-213R = 3-16-40 
+P - 18 = Fe f- Feu-e-rie Pete Fie Bi-2126 - «(3-10-39 fe 
FP - | - Fre 


+ Fink GESPIRATORS 


Code 
Fw feit filter; Pw pacer; and FP = felt¢paper. Im enbalation valves. Fi m facelet. © ws use of indicated part 1m cotronal. 
i a Nw Addresses 
Grtiege mo. 10 @. >. A. Comfo 
e-2120 - & 15-30 Ou-2130 - 27-00 American Ootical Co., Southbridge, Wass. Wyoere Reaprrator Co., 120 &. Stn St., MYC. : 
Fel P- 18 Biever - Standard Safety Equipeent Co., 75 €. Backer Drive, Chicago, II. B. Ff, weDonald Co., 1248 §. Hope St., Los Angeles, Cal. 


Wine Safety Appliances Co., Pittsburgn, Pa. 
Pyleosan Safety Faquio. Corp., Brooklyn, wm. Y. 
Billson Producta, inc., Reading, Pa. 


Cesco - Chicago Eve Shield Co., 2300 Barren Biva., Cricago, itl. 
H. S. Cover, Station &, South Bend, ina. 


1}. wiST @ESPIRATORS - (See footnote to Section 1. 8.) Devitoiss Co., Toledo, Onto 
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